Introduction {#sec1-1}
============

The prevalence of diabetes in Saudi Arabia is estimated to be 27.7% (95% CI 25.7--29.7) among 18 years and older Saudi population.\[[@ref1]\] There could be 32,27,006 persons with diabetes in Saudi Arabia in 2010.\[[@ref2]\] The prevalence of diabetic retinopathy (DR) ranged from 37% to 47% among 40+-year-old population of three administrative areas of Saudi Arabia. The rate of diabetic maculopathy ranged from 14.8% to 20.3% among diabetics in 40 years and older population.\[[@ref3]\]

Duration of diabetes, type of diabetes, presence of renal complications of diabetes, older age, poor glycemic control, high lipid levels, hypertension are the known risk factors of DR and its progression.\[[@ref4][@ref5][@ref6][@ref7][@ref8]\] In spite of blinding eye complications and ways to prevent/delay the progression, risk factors are less attended, and compliance of annual eye screening is often low and, therefore, all efforts for improving their compliance are suggested.\[[@ref9]\]

The status of diabetic complications and their risk factors among eye health staff to the best of our knowledge is not yet studied. Eye health staff is more likely to be aware of complications of diabetes. Therefore, they are likely to take care of their diabetes and address the risk factors of DR more judiciously in comparison with diabetic patients in the community. We, therefore, conducted a study to estimate the magnitude and determinants of DR among persons with diabetes that were registered at Employee Health Department (EHD) of King Khaled Eye Specialist Hospital (KKESH).

Methods {#sec1-2}
=======

The Institutional Research Board of KKESH approved of the research proposal. The study was conducted between July 2013 and March 2014. This was a retrospective review of case files of patients with diabetes that were registered at EHD of KKESH. Nearly 4,000 persons are employed in this institute. The majority of them are young professionals aged between 25 and 40 years. However, the dependents of staff (parents and children) also get health care at EHD. The identity of the person with diabetes was kept confidential.

Two research coordinators were the field staff of the study. A list of case files of employees that had undergone HbA1c blood test in last 1-year at KKESH was compiled from laboratory records. In addition, records of fasting blood sugar levels noted at the time of mandatory health check for renewal of employment contract were also referred. Their files were extracted and reviewed. Variables such as age, sex, area of residence, type of work at KKESH, date of first time registered at KKESH, date of first time diabetes detected, date of last follow-up, readings of the fasting blood sugar, lipid levels and serum cholesterol, blood pressure and history of taking medications for hypertension, other medical conditions such as diabetic nephropathy, diabetic neuropathy, diabetic foot, depression, erectile dysfunction, diabetic cardiomyopathy, and frequent infections in the body were extracted from the case records. The details of ocular comorbidities, refraction, presence, and stage of DR were based on their latest ophthalmic assessment.

To verify the history, values of laboratory tests and physical measurements were reviewed. Standard international definitions to define hyperglycemia, hyperlipidemia, hypercholesterolemia, and hypertension were applied while determining the status of diabetes and diabetic complications among participants.\[[@ref10]\]

The data were compiled using Microsoft XL spreadsheet (Microsoft XL^®^) and then exported to the Statistical Package for Social Studies (SPSS 22, IBM, Chicago, USA). The number, percentage proportions, 95% confidence intervals of DR rate by gender and age group were calculated. Association of different factors to the DR was carried out using univariate and then multivariate analysis. Odd\'s ratio with 95% confidence intervals and *P* value were used to validate the association.

Results {#sec1-3}
=======

We evaluated the case records of 94 diabetic patients registered with EHD of KKESH. Males were 52 and mean age of participants was 50.2 ± 11.1 years (range 24--89 years). The mean duration of diabetes was 3.6 ± 4.2 years (range 1-month--30 years). Eighty-six persons had Type II diabetes; three had Type I and five women had gestational diabetes. The management mode for diabetes and its complications are given in [Table 1](#T1){ref-type="table"}. Nearly 70% of patients were prescribed oral anti-diabetic medications.

###### 

Management mode of diabetes and its complication among diabetic staff registered at a tertiary eye hospital
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Among study participants, complications such as cardiac (two cases), renal (one), retinopathy (two), and depression (one) were documented at the time of registration.

During the last 1-year, 78 (83%) patients had visited the clinic for follow-up. Another 12 participants had visited diabetes clinic between last 1-year and 2 years. The reports of blood investigations that were carried out during last follow-up visit are presented in [Table 2](#T2){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}. The hba1c level of more than 6.5% was found in 42.5% of participants.

###### 

Blood levels of diabetic patients at the time of their last follow-up
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![Glycemic control of persons with diabetes](OJO-8-162-g003){#F1}

Of 94 participants, eye examination was carried out of 51 (54.8%) diabetics. Visual acuity, as presented in the better eye, was 20/20--20/40 in 30 (65.2%) persons, \<20/40--20/200 (moderate visual impairment) in 9 (19.6%) participants, \<20/200--20/400 (severe visual impairment \[SVI\]) in 3 (6.5%) and \<20/400 (blind) in 4 (8.7%) of 46 participants who had documented visual acuity.

Refractive status was documented of 27 participants. Myopia, hypermetropia, astigmatism, and anisometropia were in 14, three, one and two participants respectively. Presbyopia was present in 26 (54.2%) participants. Among 48 diabetics, two had lens opacities, and five had pseudophakia. Four patients were suffering from glaucoma.

Different risk factors were associated with DR using univariate analysis \[[Table 3](#T3){ref-type="table"}\]. Duration of diabetes (relative risk \[RR\] =2.2) and glycemic control (RR = 0.3) were associated with the DR.

###### 

Risk factors of DR among diabetics that had eye check up
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The coverage of DR screening was 48 (51.1%). Only one patient had undergone digital photography. Twenty-five diabetics had DR. The rate of DR was 52% (95% CI 28--66). In 20 patients, at least one eye had nonproliferative diabetic retinopathy. The rate of sight-threatening diabetic retinopathy (STDR) was 40%. In 5 (10%) patients and 4 (8.3%) patients, proliferative diabetic retinopathy (PDR), and diabetic macular edema (DME) were noted. DR was absent in either eye of 23 participants. Four patients had undergone laser treatment (one pan-retinal photocoagulation and three focal lasers) in the past. Two patients of DME were treated by intravitreal injections. None of the participants had vitreoretinal surgery in the past.

Discussion {#sec1-4}
==========

The study covered a special category of diabetic patients that had easy and free of cost access to both diabetes and eye care. The coverage of annual screening among them was 80%, eye screening was 51% and laser treatment was 80%. The prevalence of DR and STDR was 52% and 40% respectively. Duration of diabetes and glycemic control were risk factors for DR. Nine percentage of diabetic had vision \<20/400 (legal blind).

The prevalence of DR of all grades in our study was high. In a study with a large sample based on the national diabetes registry, Al Rubeaan *et al*. had reported 16.2% prevalence of DR.\[[@ref11]\] In Taif province of Saudi Arabia, the prevalence of DR was 36.8%.\[[@ref3]\] In Madinah province, a study reported that 36.1% of persons with diabetes had DR.\[[@ref12]\] In Eastern province of Saudi Arabia, this rate was 30%.\[[@ref13]\] DR rate in another study in Riyadh was 16.7%.\[[@ref14]\] Different age groups, sample size and location of recruitment could be the reasons for such wide variation of prevalence rates of DR.

The high proportion of cases with STDR (40% out of 52%) in our study suggests advanced stages of blinding complications of diabetes. Of the 36.1% DR rate, 6.4% was due to PDR in Madinah and 17.5% in Taif study.\[[@ref3][@ref12]\] Reporting positive feedback of advanced stages in the case record of the employee in the present study and those not having DR record could be without or in early stages of DR in our study.

The long duration of diabetes was a risk factor for DR in our study. This is an established risk factor in the literature.\[[@ref15][@ref16]\] Tight glycemic control is also a protective factor for both development and progression of DR as was found in our study.\[[@ref17]\] Glycemic control, lipid control, and hypertension control are the main primary prevention strategies for DR and its progression.\[[@ref18]\]

The coverage of DR screening in our study in an eye hospital was 51%. While coverage of laser treatment among STDR cases was 80%. This was better than diabetic cases in the population (27% and 71%).\[[@ref19]\] Overcoming the barrier of distance, lack of awareness and high cost in our study population could be one of the reasons for better coverage. Individual counseling to explain the risk of SVI and need for laser treatment in cases with STDR are recommended to improve compliance for laser treatment.\[[@ref20]\]

Glaucoma and cataract were noted in 8.3% and 15% of a diabetic in our study. Primary open angle glaucoma and neovascular glaucoma are associated to diabetes mellitus and DR.\[[@ref21][@ref22]\] The risk of lens opacity also is higher among persons with diabetes.\[[@ref23]\] Control of risk factors reduces progression of both DR as well as lens opacities in diabetics.\[[@ref24]\] Comprehensive eye assessment and not just DR screening is therefore recommended to all persons with diabetes.

The inherent limitation of a retrospective review is a loss of data.\[[@ref25]\] The data of eye care in our study was based on the records of 51% of a diabetic who had undergone eye screening in last 1-year. If we assume that all the absentees had no DR, the prevalence could be as low as 27%. If all absentees are assumed to have DR, the prevalence could be as high as 76%. In view of the special population that was studied, care should be taken while extrapolating the study results to Saudi diabetic population.

The visual impairment and blindness rate in our study was 15% and 9% in our study. A study in Jordan it was 11% and 7%, respectively.\[[@ref26]\] It was 9.8% and 0.7% among adult diabetics in Oman.\[[@ref27]\] Noncompliance of spectacle ware among Saudi student was as high as 68%. This behavior issue even in person with diabetes could be the underlying cause of high rate of visual disabilities that was measured using presented vision instead of best corrected vision in our study.

High prevalence of DR, low coverage of eye screening and care is a matter of concern, and we recommend prompt corrective actions. The family physicians must encourage diabetic patients for annual eye screening and should include DR screening within the protocol of diabetes care. Adoption of DR screening using the nonmydriatic camera and digital image interpretation using software could further improve the annual screening rate.
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